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survey on community acquired-meticillin resistant Staphylo-
occus aureus burden among university students
. Ibrahim ∗, M.H. Siti-Fairuz, M.A.A. Nurul-Iwani
Universiti Kebangsaan Malaysia, Bangi, Selangor, Malaysia
Background: The present study was conducted to survey the
revalence of community acquired-methicillin resistant Staphylo-
occus aureus (CA MRSA) among healthy university students.
Methods: Specimens were collected from skin surface, nos-
rils, upper throat, scars or pimples from student volunteers. Swabs
as inoculated on mannitol salt agar and potential Staphylococcus
ureus cultures were isolated and identiﬁed further using micro-
iological and biochemical characteristics. Antibiotic susceptibility
as conﬁrmed particularly resistance to oxacillin resistances and
ther antibiotics. PCR was performed to detect the presence of
CCmec and pvl genes in CA-MRSA isolates.
Results: Eighty ﬁve students volunteered in the study with 340
pecimens were collected. Fifty ﬁve students were highly involved
n sport activities and 30 were not involved in sport activities. S.
ureuswas isolated from85 specimens but only 25were conﬁrmed
o be oxacillin resistant thus considered as CA-MRSA. Seventeen
68%) were from the skin surfaces and 11 from wound specimens.
o difference between CA-MRSA and S aureus ATCC 25923 in basic
icrobiological and biochemical observations. The CA-MRSA iso-
ates were resistant to beta lactam antibiotic such as penicillin
100%) and ampicillin (23%) as well as non-beta lactam antibiotics
uch as fusidic acid (55%), mupirocin (60%) and vancomycin (25%).
n PCR, all the isolates were detected for SCCmec gene. The pvl gene
as detected in 10 (40%) isolates. One isolate that showed the
resence of all genes was from the skin specimen collected from
female student not highly involved in sport activities, did not
hare personal equipments with other students and she had never
eceived treatment from hospitals.
Conclusion: CA-MRSA colonization in healthy university stu-
ents was low with only 7.3% of the isolates were detected as
A-MRSA. However, vancomycin resistant isolates detected in 25%
f the CA-MRSA isolates should be noted and be aware of. The
hanging epidemiology of MRSA and preventive measures are
eeded to avoid outbreaks.
Acknowledgement: Universiti Kebangsaan Malaysia and Min-
stry of Higher education Malaysia (Grant No: UKM-OUP-KPB-31-
56/2012).
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Background: Streptococcus pneumoniae is a major cause of sep-
sis, meningitis and respiratory disease worldwide. World Health
Organisation (WHO) reports that between 700,000 and 1 million
children aged less than 5 die from pneumococcal infections. There
are three pneumococcal conjugate vaccines (PCVs) that consist of 7,
10 or 13of themost commoncapsular polysaccharides available for
children. However, pneumococcal populations have been observed
to undergo temporal changes in clonal distribution when the pres-
sure from a vaccine is present. Therefore, the understanding of
the underlying population structure is informative for formulat-
ing vaccine policy. We present epidemiological data on IPD from
the national surveillance scheme in Singapore.
Methods: One hundred ﬁfty-four IPD isolates (children <5
years: n =11, children [5-18) years: n =2, adults [18-64) years:
n =77, adults >64: n=64), received by the National Public Health
Laboratory in Singapore from June 2009 to August 2010,were char-
acterised using serotyping and MLST.
Results: Commonly occurring serotypes (in rank order) were:
6B, 19A and 19F in children <5 years; 19A, 7F, 3 and 8 in adults
aged 18-64, and 3, 19A and 14 in adults over 64 years old. Two
isolates from children aged 5-18 years were 4 and 23F. The 7-
valent pneumococcal conjugate vaccine (PCV7) could prevent 38%
of IPD,whereas PCV10 and PCV13 could prevent 50% and 62% of IPD
respectively. Comparative eBURST showed that 16 STswere single-
tons and 13 of them were new STs. The most common clones ST9,
ST81 and ST320 were found in all age groups (with exception for
children aged 5 to 18 years). Serotypes 3, 19F and 23F contained
the most of the new STs.
Conclusion: The serotype distribution reported here suggests
that PCV would be effective in reducing pneumococcal disease
burden in Singapore. Although PCVs would target the majority
of common serotypes, differences in the clonal composition are
important to consider because of the ability of pneumococcus to
switch capsule types through mutation and recombination. Con-
siderable genetic diversity among Singaporean IPD isolates was
reported, providing a reservoir for genetic exchange. Further stud-
ies to analyse pneumococci in the region are warranted.
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